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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N

2. Does your protocol include software usage? (Y/N) N
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.2, 2.4, 2.5, 3.8, 4.3, 4.4.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
4.1 and 4.3. It is important to use syringes to apply the oil, once pipettes do not remove all the oil of the walls. This way you guarantee you are using the right volume of oil.

5. Will the filming need to take place in multiple locations? (Y/N) N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Raquel Peixoto or Jonathan Eisen: We show that probiotics and oil degrading bacteria can be isolated and assembled to concomitantly mitigate the impacts of pollution and coral health enhancement, contributing to reefs persistence in a changing world [1]. 
1.1.1. INTERVIEW

1.2. Raquel Peixoto or Jonathan Eisen: The isolation and screening approach described can be used to select microorganisms presenting limitless metabolic abilities, including the degradation of several pollutants or beneficial characteristics to marine organisms such as corals [1].
1.2.1. INTERVIEW 

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Raquel Peixoto or Jonathan Eisen: The method can be applied to isolate microorganisms able to degrade basically any contaminant. Additionally, different samples, such as other animals or soil can be used as the microbial sources [1].
1.3.1. INTERVIEW

1.4. Raquel Peixoto or Jonathan Eisen: Study the literature and try to investigate microbial strains that can be good candidates for your purpose. If possible, direct the isolation methods for those strains and avoid known pathogens. Besides, if you are aiming to use a consortium of bacteria, it is very important to first investigate if the members of the consortium have antagonistic activity against each other [1].
1.4.1. INTERVIEW

1.5. Raquel Peixoto or Jonathan Eisen: Once reefs are under constant and increasingly extinction risks, this is a methodology starting to be widely studied worldwide and needs to be spread out and standardized, as coral researchers that have no previous experience with conventional microbiology tools have been frequently asked for advice about how to proceed with such approaches [1]. 
1.5.1. INTERVIEW
Section - Protocol
2. Water and Coral Collection and Storage for Microbial Isolation
2.1. [bookmark: _17dp8vu]To begin, from each targeted sampling site, use sterile bottles with screw caps to collect 500 milliliters of water in triplicate [1]. If sample processing is happening later, keep the bottles at 4 degrees Celsius [2].
2.1.1. WIDE: Talent collects sample.
2.1.2. Talent places the bottles into a refrigerator.
2.2. [bookmark: _3rdcrjn][bookmark: _26in1rg][bookmark: _lnxbz9]Use a sterile pair of pliers and forceps to cut coral fragments from the same sampling site of the water samples [1]. Rinse the sampled coral fragment using 20 milliliters of sterile 3% saline solution or artificial seawater to get rid of the loosely attached free-living bacteria of the seawater [2].
2.2.1. Talent cuts corals with gloves. Important Step
2.2.2. [bookmark: _35nkun2]Talent rinses the coral fragment.
2.3. [bookmark: _1ksv4uv][bookmark: _44sinio]Using forceps, place each coral fragment into a sterile container with a screw cap containing sterile saline solution [1].
2.3.1. [bookmark: _2jxsxqh]Talent places coral fragments into a tube.
2.4. In the laboratory, using sterile forceps and pliers, weigh 5 grams of coral fragments in sterile Petri dishes on a weighing scale [1]. Transfer the 5 grams of coral sample to a sterile mortar and macerate it using a sterile pestle [2].
2.4.1. Talent weighs coral fragments.
2.4.2. Talent places the coral fragments in a mortar, and macerates. Important Step
2.5. Using a sterile spatula, transfer the macerated sample to a sterile culture flask containing 25 milliliters of 3% sodium chloride sterile solution and 10−15 glass beads of 2.5 millimeters [1]. Use 20-milliliter sterile saline solution to wash the mortar into the tube to recover the maximum amount of the macerate [2].
2.5.1. CU: Talent transfers sample to a flask containing solution and beads. Show the beads. Important Step
2.5.2. Talent washes the mortar into the tube.
2.6. To detach microorganisms from different coral compartments, keep the flasks under constant agitation at 150 times g for 16 hours at the water temperature of the sampling site [1].
2.6.1. Talent places the flasks on a shaker.
3. Isolation of EE2 (Estrogen 17a-ethinylestradiol)-degrading Bacteria from Seawater and/or Corals
3.1. To select bacteria, first perform serial dilutions up to 10-9 in sterile saline solution for coral samples and up to 10-6 for water samples [1]. Pipette dilutions up and down 5x before discarding the tip [2]. Then vortex each one.
[Added shot] 3.1.0. Talent shakes the solution
3.1.1. Talent dilutes solution.
3.1.2. CU: Talent pipets up and down and vortex.
3.2. [bookmark: _3j2qqm3][bookmark: _1y810tw]Vortex the samples for 5 seconds every time before performing the next serial dilution [1]. Pipette 100 microliters of each dilution on Petri dishes containing 3% sodium chloride lysogeny broth agar medium, and plate them [2-TXT]. 
3.2.1. Talent vortexes the samples.
3.2.2. Talent adds dilution onto a dish with medium, and plates. TEXT: Use marine agar (MA) as an alternative medium.
3.3. Incubate the plates for 1−3 days at the target temperature, for example 26 degrees Celsius [1]. Check the plates once a day [2].
3.3.1. Talent places the plates into an incubator.
3.3.2. Talent takes out the plates to check.
3.4. Select and isolate the colonies presenting distinct growth morphologies on new plates using the streak plate technique. Repeat this step as many times as needed to have pure colonies growing on the plates [1]. Store the isolates at 4 degrees Celsius [2] or in glycerol as described in the manuscript [3].
3.4.1. CU: Talent picks a colony, and transfers to a new plate by streaking.
3.4.2. Talent places the plate in a refrigerator.
3.4.3. Talent shows the cryovials containing glycerol bacterial stock.
3.5. To perform EE2 (pronounce as E-E-two)-degradation ability test, pick a single colony from the fresh plates, and inoculate in 2 milliliters of sterile LB medium in a tube [1]. In case it is a glycerol stock, take 10 microliters of glycerol bacterial stock and streak onto LB agar plates [2].
3.5.1. CU: Talent picks a colony and places into a tube with medium.
3.5.2. Talent places a 10 uL aliquot from the stock and streaks onto plates.
3.6. Incubate at 24−28 degrees Celsius overnight to have single colonies growing [1]. Place the tube containing LB medium inclined under constant agitation at 150 times g at 24−28 degrees Celsius overnight [2].
3.6.1. Talent places the plates into an incubator.
3.6.2. Talent places the tube inclined on an incubator.
3.7. After bacterial growth, pellet the cells by centrifuging them at 8,000 times g for 8 minutes at room temperature [1]. Discard the supernatant. To wash the remaining LB broth, add 2 milliliters of saline water to resuspend the cells [2].
3.7.1. Talent shows the tube with bacteria, and places it into a centrifuge. Videographer: Take multiple shots, as this will be used later.
3.7.2. Talent discards the supernatant 
3.7.3. Talent adds solution to wash the cells.
3.8. Repeat the washing twice to guarantee that there are no traces of carbon source [1]. Inoculate the washed and resuspended cells in minimum Bushnell Haas (pronounce as has) culture medium containing EE2 as the only carbon source [2].
3.8.1. Use 3.7.3
3.8.2. Talent adds medium into the tube to resuspend the pellet. Important Step
3.9. Assess bacterial growth by optical density at 600 nanometers [1] and/or colonies forming units on LB agar medium after 16−72 hours of incubation [2].
3.9.1. Talent measures on the spectrophotometer.
3.9.2. Talent shows the colonies on LB agar.
4. Isolation of Oil-degrading Bacteria from Seawater and/or Corals
4.1. To prepare minimum media containing an oil water-soluble fraction and an oil water-insoluble fraction as the only carbon source, add 1−2% crude oil to 500 milliliters of sterile distilled water in a filter flask containing a valve on the bottom [1]. 
4.1.1. Talent adds oil into water. Important Step
4.2. Keep the flask under constant agitation at 24−28 degrees Celsius at 150 times g for 48 hours [1].
4.2.1. Talent places the flask on a shaker.
4.3. After that, place the flask on a stable surface and wait 10−20 minutes to allow the soluble and insoluble fraction to separate [1]. Then, open the bottom filter flask to transfer the oil water-soluble fraction to a new sterile flask, saving the oil water-insoluble fraction [2].
4.3.1. Talent places the flask on a surface to let two fractions separate. Important Step
4.3.2. [bookmark: _2xcytpi]Talent opens the valve to remove oil water soluble fraction.
4.4. Then, prepare two bottles of Bushnell Haas agar minimum medium [1]. Autoclave it. Combine with the oil water-soluble fraction, as the only carbon source, to make 500 milliliters of agar medium [2]. Do the same with the oil water-insoluble fraction, and transfer approximately 25 milliliters of each medium onto individual Petri dishes [3].
4.4.1. Talent prepares 2 bottles of Bushnell Haas agar medium.
4.4.2. Talent adds 1% of oil water-soluble fraction to one of the bottles.
4.4.3. Talent transfers medium onto dishes. Important Step
4.5. [bookmark: _1ci93xb][bookmark: _3whwml4]To isolate oil degrading bacteria, re-use previously diluted samples [1], and pipette 100 microliters of each dilution onto the Petri dishes containing agar media and plate them. Remember to keep negative controls for your plates [2].
4.5.1. Talent shows the diluted samples.
4.5.2. Talent adds diluted samples onto agar dishes and plates and keep negative controls
4.6. Incubate the dishes for 1-3 days at the target temperate and repeat the isolation procedures as previously [1].
4.6.1. Talent places the dishes into the incubator.



Section – Results
5. Results: Bioremediator-pBMC Consortium
5.1. In this protocol, microorganisms were isolated from different water sources and coral nubbins presenting putative BMC (pronounce as B-M-C) characteristics and capable to degrade different classes of contaminants [1]. 
5.1.1. Figure 1
5.2. Using water samples collected at a sewage treatment plant, obtained from Experimental Center of Environmental Sanitation of the Federal University of Rio de Janeiro, 33 bacterial strains able to degrade EE2 were isolated [1].
5.2.1. Figure 2 – Video editor: Emphasize Figure 2A
5.3. Additionally, using the technique for selecting oil-degrading bacteria [1], 20 strains able to degrade both oil water-soluble fraction [2] and oil water-insoluble fraction were isolated [3].
5.3.1. Figure 2 
5.3.2. Figure 2 – Video editor: Emphasize Figure 2B
5.3.3. Figure 2 – Video editor: Emphasize Figure 2C
5.4. Putative BMC characteristics were screened in microorganisms [1]. Among them, a strain presenting strong antagonistic activity against the coral pathogen Vibrio coralliilyticus [2], strains able to degrade urea [3], a good catalase producer [4], and microorganisms presenting potentially beneficial genes were found [5].
5.4.1. [bookmark: _3o7alnk]Figure 3
5.4.2. Figure 3 – Video editor: Emphasize Figure 3A
5.4.3. Figure 3 – Video editor: Emphasize Figure 3B
5.4.4. Figure 3 – Video editor: Emphasize Figure 3C
5.4.5. Figure 3 – Video editor: Emphasize Figure 3D
5.5. Employing both bioremediation and BMC inoculation, it was possible to protect corals from oil exposure impacts [1]. 
5.5.1. Figure 4
5.6. An oil bioremediator pBMC consortium, isolated from the coral Mussismilia harttii, was inoculated on coral nubbins exposed to 1% oil. It showed a better-preserved photochemical ability [1] compared with the coral health with no inoculation [2].
5.6.1. Figure 4 – Video editor: Emphasize the green line.
5.6.2. Figure 4 – Video editor: Emphasize the black line.




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Raquel Peixoto or Jonathan Eisen: Don’t leave samples at room temperature for too long, otherwise the microbial community is going to change, and if they are coral samples, disease-related microbes may overgrow [1].
6.1.1. INTERVIEW – Video editor: B-roll suggestion: 2.1.2
6.2. Raquel Peixoto or Jonathan Eisen: The technique paved an innovative and promising way in the field of coral preservation/restoration and ocean bioremediation. Such new sustainable tools can potentially contribute to minimize economic, ecological and social impacts caused by global and local impacts [1].
6.2.1. INTERVIEW
6.3. Raquel Peixoto or Jonathan Eisen: Crude oil is toxic, please make sure you use appropriate PPE when working with this or any other contaminant you decide to use [1].
6.3.1. INTERVIEW
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